Studies investigating the key issues in IS management serve to better understand the concerns of IS managers and help to guide IS researchers in choosing IS management problems worthy of investigation. This paper presents results from a study of the key issues facing the IS managers of Australia's largest 300 organisations which is part of a three-yearly longitudinal study. In order to gain consensus on the relative importance of the key issues, a three-round Delphi method was applied. The results reveal that IS strategic planning continues to be the paramount issue in our industry, as are many issues associated with IS strategic planning, including responsiveness of the IT infrastructure, effective use of the data resource, IS for competitive advantage, and a comprehensive information architecture. A greater emphasis on quality is also revealed in highly rated issues such as effective use of the data resource, data integrity and quality assurance, and the quality of software development
INTRODUCTION
In the face of expanding information technology (IT) capabilities information systems (IS) professionals need a greater range of knowledge and skills. The current IT environment includes large mainframe computers, minicomputers, microcomputers, powerful workstations, servers and communications networks, local and wide, Unking some or all of these together. This range of IT supports a variety of applications, development tools (such as CASE and 4GLs), expert systems, database systems and end-user tools which are growing in quantity, range and complexity. The role of the IS manager has shifted from being the technical expert responsible for solving technical problems to a provider of information to support organisational objectives and goals. As such, the IS manager operates in the nexus between a changing IT environment and an organisational environment changing with mergers and takeovers, a recessionary economy, downsizing, outsourcing, total quality management and intemationalisation. This paper describes a recent study of the key information systems management issues facing the information systems managers of large Australian organisations. A detailed description of the research method (a three-round modified Delphi approach) is provided for information systems researchers with a particular interest in the research methods applied to this research area. The overall results of the study showing the relative importance of all issues considered is then presented and discussed. These results are then compared across sectors of Australian industry (government, service, manufacturing). A historical analysis is then discussed in terms of the changes indicated in this study relative to the only previous Australian study. Finally, the key results of the study are summarised and recommendations for future work are presented.
STUDYING THE KEY IS MANAGEMENT ISSUES
Identification of the information systems management issues which concern Australian IS managers in the current technological and economic environment is of value to researchers and practitioners alike. In 1988 such a study was undertaken and published in the Australian Computer Journal (Watson, 1989) . This new study, undertaken in 1991, is a follow-up of the 1988 study and part of a longitudinal research project to study trends in the issues impacting upon Australian IS managers at approximately three-yearly intervals. The key aims of this research project are to determine:
• Which IS management issues are expected to be the most important to Australian IS managers over the next three to five years and thus the most deserving of attention.
• How much consensus exists about the relative importance of specific issues.
• Why some issues deserve more attention than others.
• What trends are emerging in the status of different issues over time.
• How the relative importance of these issues compares between Australian IS managers in different sectors (service, manufacturing, and government).
• Arising from the above, what aspects of IS management should then receive greater attention from Australian IS researchers.
• How the relative importance of these issues to Australian managers compares with their importance to their counterparts in the US and UK.
All of these aims, except the last, are discussed in this particular paper.
THE RESEARCH METHOD
In order to provide information concerning the key IS issues, a three-round Delphi study of the IS managers of the top 300 Australian organisations was conducted from June to November, 1991. The aim of the study was to identify and rank in order of importance the major issues facing Australian IS executives over the next 3 to 5 years. The approach taken was identical to the previous (1988) study and based on the methodology used by the MIS Research Center (MISRC) at the University of Minnesota where three previous key issue surveys have been conducted (Dickson et al, 1984; Brancheau and Wetherbe, 1987; Niederman et al, 1991) . Delphi, a group decision making process, is particularly useful for assessing the judgement of a large, dispersed group of experts (Bass, 1983) . A typical Delphi study starts with an open-ended questionnaire that solicits opinions on the issue of the study. Succeeding rounds of the study feed back the previous round's results so that participants can revise their judgment In theory, the Delphi process should continue until the group has reached consensus. In practice, however, the researcher frequently decides to end the process after two or three rounds, by which time firm trends have generally emerged. In this particular study the open-ended questionnaire was replaced with the final set of issues from the 1988 study and additional issues which had come to light in the 1990 MISRC study (Niederman et al, 1991) . The previous Australian study showed the same issues were of concern to IS managers in both Australia and the US, though not in exactly the same order. It was felt, therefore, that an update of the previous set of Australian issues with newer US issues would provide a fairly complete list of starting issues. This starting list is provided as Appendix 1 which shows all 34 initial issues and a one paragraph rationale for the issue provided to all participants so that all would have the same understanding of the issue.
The Data Collection
In the previous Australian study, modifications were made to the MISRC approach. First, participants were asked to rate each issue rather than identify and rank the top ten issues. Second, the Delphi method was modified to increase response rate. Because of the likelihood of a significant rate of attrition in a three-round postal survey, two modifications to the standard Delphi method were made. In round two, round one respondents were fed back their results, but round one non-respondents were also fed back the summary results. Also, the round three questionnaire was sent to anyone who had responded to either round one or round two. As these modifications kept the response rate stable (at about 25 percent) the same modifications were used in the 1992 study. The value of this approach was further borne out when the MISRC acknowledged its usefulness by modifying their own methodology in the same way (Niederman et al, 1991, p476) . In our 1991 study these modifications helped to maintain the response rate at about 30 percent for each round (see Table 1 ).
Round One
The business magazine, Australian Business, provides an annual review of the top SOO Australian organisations. From the issue of December 5, 1990 (Parry, 1990) , the top 500 (by revenue) was obtained and the largest 300 (on the basis of revenue) selected from these. This number was chosen as a compromise between increasing the sample size from the previous study (from 200 to 300) to improve response rate and cost and time constraints associated with larger samples. The list included publicly listed and private Australian companies, foreign-owned companies, and government authorities with headquarters across all states and overseas. The various current city telephone directories were used to obtain the address of the Australian head office of each organisation and each head office was telephoned to identify the name and title of their IS manager (or equivalent). The 25 highest ranked issues of the third round of the 1988 Australian study formed the basis for the first round questionnaire and were augmented with nine new issues used in the 1990 MISRC study for a total of 34 round one issues. The issues were then randomly sorted to ensure the previous studies had no influence on the ratings for the 1991 study and a copy of the questionnaire was sent to each of the 300 IS managers. A full listing of the issues is shown in Appendix 1. Participants were asked "What do you consider to be the most critical issues facing IS executives over the next three to five years?" and were then-invited to rate each of the 34 issues on a 10-point scale where a 10 represented a highest priority issue and a 1 indicated a lowest priority issue. They were also offered the opportunity to change the wording of any issues or modify the rationale. Further, space was provided at the end of the form to write in additional issues and their rationale. After posting to the 300 in the sample, useable responses were received from 88 respondents (see Table 1 ), producing a response rate of 29.3 percent
Round Two
After analysing the 88 responses from round one, all 300 of the original sample were sent feedback showing the results of this analysis. The round one analysis simply involved calculating the mean and standard deviation of the ratings for each issue and then sorting them in order of average importance from highest to lowest These sorted lists were returned to the 300 participants and showed the individual issues and associated rationale (in order) with their average rating. All 34 round one issues were retained and the (few) additional issues were examined. There was no commonality among these additional suggestions and they involved issues which were already represented in other forms, so no others were added to the list of 34. Round one respondents received their individual responses to each issue in addition to the average rating, whereas non-respondents to round one received only the averages. All 300 were again asked to rate the issues on the 10-point scale. In round two, useable responses were received from 97 participants (see Table 1 ), producing a response rate of 32.3 percent.
Round Three
The round two results were analysed in the same way as for round one. The mean and standard deviation were calculated and the issues were again sorted into order of importance from highest to lowest The nine lowest average rating issues were deleted from the list and only the top 25 were retained for round three. In an attempt to explain a significant shift in importance (from 1988) for the issue "Specifying, recruiting, and developing human resources for IS", two additional issues were included which separated the recruitment element of the human resources issue from the development element. These 27 issues were sent to respondents and they were asked to rate the issues one last time.
No non-respondents were included in round three and responses were solicited only from the 126 managers who had responded to either round one or round two (or both). Useable responses were received from 88 respondents (after two were discarded as part of the questionnaire was not returned), providing a response rate of 29.3 percent The responses by round are shown in Table 1 below. 
Representativeness of the Sample
The target population for this study was the top 300 Australian organisations from which 88 finally completed round three. While this represents a slightly higher response rate than the 1988 study (29.3 percent versus 24 percent) and the total number of responses is much higher (88 versus 48), the possibility always exists that the final group of respondents is not representative of the target population. In order to validate the representativeness of the participant sample its profile was compared with the target population in relation to both industry category (Alcohol and Tobacco, Automotive, Banking and Finance, etc.), type of organisation (Publicly Listed, Non-listed, Government, Foreign-owned, Other), and spread of organisations over the top 300. A jp-Goodness of Fit test was applied to the distributions in each case. This statistical test provides a measure of how closely a set of observed frequencies (the sample) fits the frequencies expected from a given probability distribution (the population).
The sample was found to be representative of the population on all three classifications. In the case of industry distribution the calculated X was 12.4916 and for type of organisation the calculated % was 6.0062, both of which were not significantly different from zero at the 5% level of significance. In order to see that there was an even spread of organisations according to size (measured by the ranking according to gross revenue) the population was divided into six groups of 50 rankings (1-50, 51-100, 101-150, 151-200, 201-250, 251-300) . The calculated x 2 was 5.125, also not significantly different from zero at the 5% level of significance. In summary, all three tests on the sample indicate that it is representative of the top 300 Australian organisations.
Consensus Achieved by the Delphi Method
If a one shot sample had been used for this study, there would have been some danger of a large variation in opinion on the issue ratings and so the use of mean rating to place issues in order may have been subject to this uncertainty. Through the use of the Delphi Method it is argued that the multiple rounds and feedback leads to greater consensus among those surveyed. The average standard deviation (ASD) of the issue ratings in the three rounds was calculated. The Round One ASO was 2.08, which decreased to 1.90 in Round Two, and finally 1.65 in Round Three. The decrease in variation in each round confirms that consensus did in fact improve with each round of the Delphi.
THE RESULTS OF THE STUDY
The average ratings in each round of the study for all issues in the final round are shown in Table 2 below. The issues eliminated after Round 2 because of their low importance rating were those relating to factory automation, data and document storage, office automation, relational DBMS, image technology, computer graphics, global systems, the asset value of information and software, and, lastly, artificial intelligence. With such a spread of issues there may be a number of reasons for their low importance, but almost all are more technical issues. It may be argued that their technical nature inherently makes them of less concern to IS managers, but the more likely explanation is that the IS managers are the best judges of what is needed for IS and they recognise that the organisational issues are more problematic in the long run for both the IS function and the organisation. The issues appearing in the top ten make it clear that the organisational issues are indeed much more important to these IS managers. IS strategic planning is the top ranking issue. There is increasing pressure to do IS strategic planning (Henderson and Sifonis, 1988) despite the difficulties in doing it well (Lederer and Sethi, 1992) . It can help to identify high return applications, provide better forecasts of requirements, find ways of improving the IS function, improve IS-user communication, increase top management support for IS and develop an organisation-wide information architecture (McLean and Soden, 1977) . Many of the other highly ranked issues, therefore, such as a responsive IT infrastructure, aligning the IS organisation with the enterprise, effective use of the data resource, IS for competitive advantage, and a comprehensive information architecture, all arise from, or are promoted by. effective IS strategic planning. In examining the link between the closeness of the IS manager (ISM) to the chief executive officer (CEO) of the organisation (measured by the number of intervening organisational levels) and the issue ratings, it was found that the strongest (positive) correlations were with IS strategic planning, competitive advantage, and information architecture. That is, these issues were more important where the ISM and CEO were further apart The implication, therefore, may be that closeness of the ISM to the CEO leads to better control over these organisation-wide problems making them (literally) "less of an issue". In examining the link between the closeness of the IS manager (ISM) to the chief executive officer (CEO) of the organisation (measured by the number of intervening organisational levels) and the issue ratings, it was found that the strongest (positive) correlations were with IS strategic planning, competitive advantage, and information architecture. That is, these issues were more important where the ISM and CEO were further apart. The implication, therefore, may be that closeness of the ISM to the CEO leads to better control over these organisation-wide problems making them (literally) "less of an issue". Quality issues have gained greater pre-eminence in organisations, both in management and the development of systems. Approaches such as Total Quality Management (TQM) emphasise customer satisfaction and quality of service (Tobin, 1990 ). Assuring quality in systems development and data maintenance improves product quality and cost effectiveness (Humphreys, 1989) . It is not surprising, therefore, that a number of quality issues appear in the top ten in this study, including "effective use of the data resource" (4th), "data integrity and quality and quality assurance" (7th), and "quality of software development" (8th). One particular issue, "specifying, recruiting, and developing human resources for IS" was of particular interest. When this issue showed up as a fairly low-rated issue (compare its 1988 rating in Section 5) in the first two rounds, two additional issues were included in the final round to see of there was any significant difference between the recruitment and development aspects of this issue. The ratings shown at the bottom of Table 2 show that, as suspected, recruiting staff in the 90's economic environment of high unemployment was much less of an issue that developing the existing staff. The issues of significance to the different sectors of Australian industry were then examined. In the final 88 respondents, 7 organisations were from the government sector (mainly airlines and state government insurance providers), 49 from the services sector, and 32 from the manufacturing sector. Table 3 below shows the issues appearing in the top ten in these sectors. The list of issues in the table is in the order of the top issues overall, and shows both the average rating for each issue in the given sector and the issue's rank in that sector. 
Government
The results in each sector are quite similar to the overall results, but not identical. Understandably, the service sector's top ten issues were the same as the overall top ten (since the service sector was the largest group in the total sample), though the order was slightly different. In the manufacturing sector, telecommunications squeezed into the top ten, indicating a greater reliance on this technology. Executive information systems and decision support systems also squeezed into the top ten in this sector, perhaps indicating a greater concern for productivity at the executive level. Disaster recovery rated highest in the services sector, indicating their reliance on critical systems and their sensitivity to down time (for example, in banking and finance). Comments about the government sector should be taken carefully since the number (7) and the type in this group may make the sample unrepresentative of the government sector as a whole. However, it is interesting to note that data integrity and quality assurance rated much lower than in the other sectors. Further investigation must be made to determine whether this is due to the impact of the government software standard AS3563 and, if so, whether its low importance implies a job done well or a misplaced assumption that it is no longer a problem. On the other hand, IS effectiveness and productivity rated much higher than in the other sectors, possibly indicating the demand on this sector to perform in the face of political and community pressure. Finally, the high rating of the human resources development issue in the government sector may indicate some concerns in that sector with IS staff skills and their training programmes.
AN HISTORICAL COMPARISON
As discussed earlier, this research project closely followed the 1988 study (Watson, 1989) , using the same methodology, tackling basically the same issues (with a few updates), and sampling from the same population (though the target population was increased from the top 200 to the top 300 Australian organisations by gross revenue). A direct comparison between the top ten issues in each study throws light on some changes over that time. Table 4 lists the top ten issues in each study and their comparative ratings and rankings. Two new issues, responsive IT infrastructure and disaster recovery, were both found to be of great importance (ranked 2nd and 10th, respectively). It is perhaps comforting to see that the top ten issues from 1988, except for the human resources issue, all appeared in the top twelve in 1991, so there has not been a lot of change overall. There are quite significant changes, however, in their relative positions, with effective use of the data resource (6.61 and 9th to 7.414 and 4th) and data integrity and quality assurance (6.31 and llth to 7.126 and 7th) both rising significantly. These testify to the rising concern with quality and effectiveness throughout all organisational activities (not just IS). In addition, and perhaps as expected, IS strategic planning remains the top issue, since, as discussed above, it is central to the effective handling of so many of the other issues. The most significant fall in importance is the specifying, recruiting and developing of human resources for IS, which has slipped from 7.61 (2nd) to 6.235 (16th). As previously discussed, the main reason for this decline is economic and this is borne out by the fact that the developing staff aspect of the issue is rated more important (at 6.518) than the recruiting aspect (at 5.294). When there is a tight job market with many applicants, it is understandable that IS managers have few concerns about attracting and retaining good staff.
CONCLUSIONS AND FUTURE WORK
This paper has presented some results from a study on the key issues facing the IS managers of Australia's largest 300 organisations and has concentrated on the current status and trends in these issues in Australia. It has made no comparisons with similar studies overseas. The data presented, however, has been more than rich enough to paint an interesting picture of these issues from a purely Australian point of view. IS strategic planning continues to be the paramount issue in our industry, and the many other issues it impacts upon also rate highly in importance. These issues, which include the responsiveness of the IT infrastructure, effective use of the data resource, IS for competitive advantage, and a comprehensive information architecture, are all organisational and signify the growing need for IS people to look beyond the technical solutions to technical problems and to pay close attention to organisational requirements. Further, there is an increasing need for emphasis on quality and effectiveness in IS activities and for the organisation as a whole. The analysis presented in this paper has, of course, some limitations. Firstly, no direct comparisons of the results have been made with recent overseas studies in the USA (Niederman et al, 1991) and in Europe (Doukidis et al, 1992) . Secondly, the government sector element of this study is very small and may not be representative of the sector as a whole. A follow-up study is planned for the Commonwealth government (initially) to see how IS in our government sector compares with overseas experiences in the public sector (for example, Caudle et al, 1991) . Finally, the historical evaluation possible from only two Australian studies (1988 and 1991) is obviously limited. However, the authors intend to continue using this research method to obtain snapshots on the key issues at about threeyearly intervals. In time, this longitudinal study will provide an interesting picture of the changing face of Australian IS management ACKNOWLEDGMENTS I wish to thank Dr. Richard Watson of the University of Georgia for providing the research instrument and materials from his 1988 study and for providing advice on the execution of the Delphi. Further thanks are also due to the Western Department of State Services and the Curtin Business School for joint funding of this project. Finally, I wish to acknowledge the useful comments provided by the anonymous reviewers of this paper.
Rationale: Current and future shortages of qualified information systems personnel threaten the IS department's ability to keep up with the information needs of its parent organization. Career paths need to be clarified. More emphasis needs to be put on developing business skills.
8.
Issue: Measuring IS effectiveness and productivity.
Rationale: The measurement of IS performance is crucial to its effective management This is becoming more important as organizations invest more and more money in information systems.
9.
Issue: Improving data integrity and quality assurance.
Rationale: Mainframe applications, timesharing extracts, and personal computer applications are all used to analyze data and prepare reports. Frequently there are discrepancies among these different data sources due to lack of controls in IS and user departments. Too often computer printouts are assumed to be accurate. Such assumptions can lead to faulty business decisions.
10.
Issue: Improving the quality of software development
Rationale:
The application development backlog remains at unacceptably high levels. Users are getting impatient Add to this the increasing costs of human resources and the need for improved effectiveness in systems development becomes clear.
11.
Issue: Facilitating/managing executive and decision support systems.
Rationale:
Increasing the ability to exploit situations for competitive advantage depends on enhancing the ability of management to "experiment" with decision possibilities. Many other issues also depend on this capability. Decision support tools have long been viewed as a method for introducing modelling tools to executives to improve their decision making, however those efforts have met with mixed success.
12.
Issue: Selecting and integrating packaged application software.
Rationale:
The changing relationship among costs of hardware, packaged software, and human resources makes managing this aspect of the business critical. Using purchased application software can cut costs, boost productivity, and increase user satisfaction, but it can result in poor integration of systems and serious maintenance problems.
13.
Issue: Converting and using relational database management systems Rationale: IBM once suggested that its major users convert to relational DBMS by 1990. How? Is it really necessary for end-user applications? Can organizations afford the additional hardware and conversion costs? Too little is known about this technology.
14.
Issue: Aligning the IS organization with that of the enterprise.
Rationale:
The effectiveness with which IS can support the enterprise's information needs is dependent on the IS department's position within the enterprise. Too often IS is not located appropriately within the organization.
23.
Issue: Using information systems for competitive advantage.
Rationale: In many businesses, long-term survival is dependent upon using information systems to gain competitive advantage. The business can be lost without it Competitive advantage results from recognition of opportunities through creativity and innovation, followed by rapid implementation. These are historical weaknesses of IS.
24.
Issue: Planning and management of the applications portfolio.
Rationale:
The applications portfolio is rapidly increasing in size, complexity, and maintenance cost. Despite the longevity of the maintenance problem, too little is known about managing it effectively.
25.
Issue: Making effective use of computer graphics.
Rationale:
Computer graphics offer an effective way to present information. Problems need to be resolved in using graphics interactively and remotely, and integrating it with standard reporting mechanisms.
26.
Issue: Facilitating and managing end-user computing.
Rationale:
The proliferation of end-user computing through personal computers offers the promise of improved productivity but also the dangers of inadequate management control. Information systems management must balance control against the need for slack. Clarification of IS and end-user roles is a necessity.
27.
Issue: Planning and using CASE technology.
Rationale: Significant progress has been made automating business functions within organisations; however, a vast productivity gain is possible if the automation process itself is automated. In principle, software systems can provide support for integrating the design efforts of project teams, for standardizing representation methods, and for generating code. While this technology is still being refined, providing support for systems development is extraordinarily complex and will require major changes within the IS function.
28.

Issue: Developing and Managing Distributed Systems
Rationale: Distributed systems present a variety of challenges including: establishing and maintaining consistent data; physically connecting computers linked by various networks with seamless gateways; responding to increased demands for joint development projects with users; controlling wasteful duplication of efforts; and establishing guidelines for providing data resources to multiple versus local users.
29.
Issue: Building a Responsive IT Infrastructure
Rationale: The combination of maintenance problems, evolving corporate architecture, package integration, user-developed systems and quality of the application portfolio will require extensive automation of the IT processes required to coordinate action and manage the business. Building an integrated technology platform is the key to enterprise and industry productivity.
